Effective stakeholder engagement is integral to effective integrated mine closure planning. All aspects of mine closure planning from the geotechnical to environmental, social and economic, need to be communicated to, and developed in conjunction with input from, the public and other stakeholders. This is why the action is where the social is! Using the latest International Council of Mining and Metals (ICMM) good practice guide for integrated mine closure as its basis, this paper addresses four topics: (1) the role of stakeholder engagement in mine closure planning; (2) best practice principles for stakeholder engagement derived mainly from environmental impact assessment processes; (3) using an ecosystem services approach to stakeholder engagement; and (4) stakeholder engagement in a digital world. Review of recent literature, recent research utilising ecosystem services assessment in planning for mine site rehabilitation and closure in Brazil and Australia, along with procedural examples from Western Australia, are used to explore the theory and practice of effective stakeholder engagement.
Introduction
recent focus has been on mine closure planning ) and the concept of sustainable mining more generally (e.g. Bond & Morrison-Saunders 2018) .
My background is in environmental science and I have principally been located in university faculties having this broad subject focus. In taking the personal odyssey from a biophysical or natural environment interest to a sustainability one, my mantra in recent years-for example, when giving presentations to government, industry, community groups and students alike-is 'the action is where the social is!'. While I remain committed to promoting and upholding rigorous environmental science practices, I recognise that sustainability is an integrated concept requiring socio-economic considerations to also be appropriately taken into account. In terms of processes for doing this, stakeholder engagement and participation is fundamental in mine closure planning in order to realise effective sustainable development. To illustrate this point, Sustainable Development Goal 16.7 of the United Nations (United Nations 2015) is to 'Ensure responsive, inclusive, participatory and representative decision-making at all levels'. Similarly, ICMM (2019) notes that 'consistent and transparent engagement with stakeholders' and 'community participation in planning and implementing actions' are essential components of 'effective [mine] closure planning'. The importance of stakeholder engagement is emphasised throughout ICMM (2019), as well as other international guides to mine closure planning (Sánchez et al. 2014) . It clearly has a role to play in many of the 'key elements of mine closure planning and implementation' (ICMM 2019) , although how to go about doing this effectively is beyond the scope of the guide.
A key thesis of this paper is that the integrated nature of sustainability and of mine closure planning warrants the pursuit of techniques and approaches that take an integrated approach. By so doing, my expectation is that stakeholder engagement processes also themselves will ultimately be more effective.
The ecosystem services concept which came to international prominence in the Millennium Ecosystem Assessment (Millennium Ecosystem Assessment [MEA] 2005) is an integrated one that brings together environmental and social values. It has been employed extensively in recent years within EIA (Rosa & Sánchez 2015; Slootweg 2015; Geneletti 2016; Hansen et al. 2018; Wawrzyczek et al. 2018) with Geneletti (2011) considering it as "instrumental to the development of integrated approaches to assess the sustainability of proposed plans". Rosa & Sánchez (2016) note that one important potential contribution of ecosystem services to EIA practice is in "providing for more effective engagement of affected stakeholders". To date, however, discussion of this concept in the context of mine closure planning and in relation to stakeholder engagement in this context is comparatively scarce.
The purpose of this paper is to reflect on ways to enhance stakeholder engagement in integrated mine closure planning with a particular emphasis on the utility of taking an ecosystem services approach in this regard. Addressing this purpose invites reflection on recent initiatives in both mine closure planning and ecosystem services assessment viewed through the lens of stakeholder engagement. In so doing, other ideas for enhancing stakeholder engagement also surface and a secondary emphasis is upon these. The ideas discussed in this paper are intended to be of interest to all mine closure practitioners to some extent as there is ultimately no part of integrated mine closure planning without some element of public involvement, even if that only involves information disclosure and transparency.
a PhD candidate responsible for carrying out the primary research effort. This research is of a case study and empirical nature, providing insights of how some of the theoretical concepts addressed in this paper can play out in practice.
The discussion that follows is divided into themes and topics commencing with broad concepts and then becomes more focused upon procedures and practices relevant to mine closure planning. I draw on examples from practice in Western Australia, being the jurisdiction in which I am mainly based, but also arguably one that is at the forefront of EIA and mining regulation worldwide. For example, the latest edition of the long-standing Introduction to Environmental Impact Assessment book (Glasson et al. 2019) , which discusses best practices worldwide and showcases several examples of regulatory procedures and case studies from Western Australia. Regarding mining regulation, the most recent Fraser Institute survey of mining companies (Stedman & Green 2018) positioned Western Australia as the second top jurisdiction in the world for mining investment, where the policy perception index utilised in this research includes aspects such as:
• Political stability.
• The certainty, stability, consistency, and timeliness of mining and environmental regulations.
• Avoidance of regulatory duplication or overlap.
• Legal processes that are fair, transparent, non-corrupt, timely, and efficiently administered.
• Clarity and certainty regarding environmental and heritage protection areas.
Implicit in the high scores awarded to Western Australia by Stedman & Green (2018) is that the mining regulatory system is world class. More specific to mine closure, the ICMM (2019) 
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The action is where the social is: stakeholder engagement in mine closure planning
Making the statement 'The action is where the social is' is not meant to imply that social considerations are the most important in mine closure planning. It is essential that geotechnical conditions at a minesite are known before any other consideration, whether financial, engineering, environmental, or social, in order to understand the best way to plan a mining operation including its eventual closure, rehabilitation, and transition to post-mining land uses (Fourie & Brent 2005) . Hence, ICMM (2019) lists safety, physical stability, and chemical stability as the first three in its list of closure principles, coming before socio-economic transition and ecological stability and the final three principles which relate to risk, cost-effectiveness, and long-term care. While an essential starting point, geotechnical and other scientific knowledge on its own does not serve much function and technical content needs to be communicated effectively with all stakeholders. These range across the full spectrum from other technical experts and regulators long-familiar with mining issues even if not scientific experts in mine closure, through to lay people with no prior knowledge, some of whom may be engaging in the process in a second language.
The centrality of public engagement to the mine closure process as a principle of regulatory best practice for mine rehabilitation recently was reiterated in an Australian Senate hearing by the Environment and Communications Reference Committee (2019). Similarly, ICMM (2019, p, 13) emphasises that "integrated mine closure should integrate stakeholder involvement and community consultation throughout the mining lifecycle". Beyond this broad exhortation, the ICMM Guide (ICMM 2019) subsequently identifies good practices for stakeholder consultation including the following five examples: guide for the decisions and their implications throughout the mining lifecycle", and that the "future landholders support for when the company has exited".
Post-closure land use -involving stakeholders when developing the post-closure land use plan including "meaningful incorporation of feedback" on the basis such a plan "will be far more likely to succeed" and to "Engage with regulators and other stakeholders including Indigenous Peoples, government agencies, community organisations and private landowners to obtain input on the potential land use options within the bounds of predicted land capability/suitability and company capacity".
Engagement for closure plan development -where good practice is to "Involve key affected stakeholders in the closure plan development, and keep broader external stakeholders informed and updated on progress". This should not be limited to the participation of elected leaders but "include informal and traditional representatives of women, youth, community associations, vulnerable groups and under-represented minorities".
Success criteria -"The setting of the success criteria should be done with inputs from multiple disciplines across the operation. Involvement and understanding of the targets by the local community and regulators should also be secured for ongoing alignment and agreement on the end point for mine closure". Further, there should be "documented agreement with the criteria".
Progressive closure -there should be "opportunities to involve external stakeholders with the design, implementation or monitoring of progressive closure works".
These aspects of mine closure planning involving stakeholders reveal the purpose or intended outcomes for mining companies to accomplish, but leave unexplained the best ways to go about doing this.
In the field of EIA, several specific tools have been developed for assessing social impacts and directly involving stakeholders in assessment processes, such as social impact assessment (Vanclay 2003; Esteves et al. 2012 (Hanna & Vanclay 2013) . These specific impact assessment tools resonate strongly with many of the Sustainable Development Goals established by the United Nations (2015) aimed at ensuring equity and justice for all is realised from development activity. I flag these here to further underscore my point that the action is where the social is but do not discuss them further in this paper. Instead I focus more specifically on stakeholder engagement by considering, in the next section, what best practice might entail in this regard, drawing on well-established thinking derived from EIA practices.
Stakeholder engagement: best practice principles from environmental impact assessment
There are numerous stakeholders involved in the lifecycle of development projects including new mining proposals which are subjected to EIA, some of which were evident in the previous extracts from ICMM (2019) . Noble (2015) refers to there being multiple publics that need to be taken into consideration and engaged with during such decision-making processes, meaning that there will be different needs and expectations to accommodate.
Engaging stakeholders in EIA relates to the best practice principle of participative adopted by the International Association for Impact Assessment (IAIA) and the Institute of Environmental Assessment (IEA), UK (IAIA & IEA 1999) . Being participative means that an EIA process should provide opportunity for stakeholders to be informed and involved with their inputs and concerns being explicitly addressed in documentation and (approval) decision-making (André et al. 2006; Fundingsland Tetlow & Hanusch 2012; IAIA & IEA 1999) . The broader principle of providing natural justice in decision-making-that people affected by a decision have a legal right to have input to the making of that decision (Bates 1997; Morrison-Saunders 2018; United Nations Economic Commission for Europe 1998)-is central to stakeholder engagement in EIA. It thus represents a legal obligation on EIA regulators to uphold certain minimum levels of public participation.
Provisions for stakeholder engagement in Western Australia
In Western Australia, the principle of natural justice is evident in the Environmental Protection Act 1986 (Government of Western Australia 1986), which provides for the EIA process in this jurisdiction. Section 40 of the Act empowers the Environmental Protection Authority (EPA) to "require any person to provide it with such information as is specified" (s40(2)a), "require the proponent to undertake an environmental review and to report thereon to the Authority" (s20(2)b), to make any such report "to be made available for public review" (s40(4)b), to "determine the period ... and the manner in which public authorities or persons may make submissions" (s40(4)b) and may "require the proponent to respond to any submissions made to the Authority in respect of that information or report in such manner as the Authority thinks fit" (s40(6)b). Thus, the formal provisions for stakeholder engagement relate to making documents available for public review and the receipt of written comments from interested parties. In the EIA administrative procedures (Government of Western Australia 2016), the EPA "encourages proponents… to consult with decision-making authorities and other relevant government agencies and stakeholders as early as possible" (s1.1). Similarly, in the accompanying EIA procedural guidance (Environmental Protection Authority 2018), the EPA makes it clear that the proponent is expected to "consult with relevant stakeholders" and that "evidence of effective stakeholder consultation" forms part of their assessment criteria for EIA proposals.
The Western Australian Mining Act 1978 (Government of Western Australia 1978) which importantly establishes a legal requirement for post-mining rehabilitation by providing that "any person carrying out mining operations on the land shall make good injury to the surface of the land or injury to anything on the surface thereof" (s 26(1)a) and contains even less detail regarding stakeholder engagement in the mine closure planning process. It simply defines a mine closure plan as a document in the form "required by the guidelines" (s 70O (1)), which are publicly available (s 70P) and "approved by the Director General of Mines" (s 70O (1)). The Mining Act 1978 further requires that a mining proposal "is in the form required by the guidelines" and contains "information of the kind required by the guidelines about proposed mining operations" (s 70O(1)). The subsequent Guidelines for Preparing Mine Closure Plans, which were jointly prepared by the Department of Mines and Petroleum (DMP) (now the Department of Mines, Industry Regulation and Safety) and the EPA (DMP & EPA 2015), makes it a requirement for the mining company to provide a "Stakeholder Engagement Register identifying the rehabilitation and closure consultation that has been conducted" along with a "Stakeholder Engagement Strategy identifying the stakeholder engagement to be undertaken prior to the submission of the next revision Mine Closure Plan" (DMP & EPA 2015) . The Western Australian guideline for preparing mine closure plans further outlines five principles of stakeholder engagement summarised as follows (DMP & EPA 2015):
Principle 1: Identification of stakeholders and interested parties -these are defined as internal stakeholders, i.e. within the mining company responsible for mine planning, management, engineering, etc., and external stakeholders including government, non-government organisations (NGO), community members or groups and adjacent landowners.
Principle 2: Effective engagement is an inclusive process which encompasses all parties and should occur throughout the life of the mine -here it is noted that "a range of approaches to stakeholder engagement is able to be employed throughout the different stages or when certain issues need to be addressed" (p. 27). No details or suggestions on what approaches could or should be utilised are provided in the guideline, although reference is subsequently made to the spectrum of public participation (addressed in Section 4.3) of the International Association for Public Participation (IAP2) and an Australian government handbook on community engagement.
Principle 3: A targeted communication strategy should reflect the needs of the stakeholder groups and interested parties -here the statement that it is "important that all stakeholders have their interests and concerns considered and where appropriate, addressed, and that the key stakeholders have an opportunity to provide feedback on the response or proposed action to address their interests and concerns, particularly when determining post-mining land use, closure objectives and outcomes", is in line with the legal provisions for stakeholder engagement outlined previously and a minimum compliance position being achieved.
Principle 4: Adequate resources should be allocated to ensure the effectiveness of the engagement process -this is self-explanatory and the supporting text is silent on details of what an effective stakeholder engagement process might entail.
Principle 5: Wherever practical, work with communities to manage the potential impacts of mine closure -here the DMP & EPA (2015) "encourage regular engagement between a mining company and the local community(s) throughout all stages of mine development" and further note that "When managing potential environmental impacts from mine closure, an informed community (e.g. by establishing a consultative closure committee) can provide a useful forum for discussion and communication on closure issues". These directions again do not explicitly extend beyond a minimum compliance approach in regards the Western Australian legislation for EIA and mining.
These extracts from Western Australian legislation and procedural guidelines for mine closure planning align with the provisions for stakeholder engagement in ICMM (2019), as outlined previously. They hint at the need for mining companies to operate beyond compliance with the minimum legal requirements but do not extend so far as to illuminate what effective stakeholder engagement in that context might entail. This warrants consideration of the different types of stakeholders that may be encountered when planning for mine closure and the spectrum of public participation approaches.
Stakeholder types
A distinction can be made between stakeholders that are affected by a proposal and those simply with an interest in it (IAIA & IEM 1999; Morrison-Saunders 2018). The IAP2 (2007) has established the following definitions in this regard:
• Stakeholders are "any individual, group of individuals, organisation or political entity with interest in the outcome of a decision" (p. 3). This includes those either "positively or negatively affected by a proposed intervention" (André et al. 2006 ).
• Public refers to those "stakeholders who are not typically part of the decision-making entity or entities" (IAP2 2007).
• Public participation means "any process that involves the public in problem-solving or decisionmaking and that uses public input to make better decisions" (IAP2 2007).
In contrast with these definitions, the mine closure guidance of Sánchez et al. (2014) , DMP & EPA (2015) , and ICMM (2019) alike simply distinguishes between internal and external stakeholders, as outlined previously.
Using the notion that environmental effects can be direct or indirect, or primary or secondary in nature (Noble 2015), the definitions above from IAP2 (2007) and IAIA & IEM (1999) imply that greater participation opportunity should be extended to the directly affected parties, relative to others having only a broad interest or whom are indirectly affected. This notion accords with the reporting of United Nations Environmental Program (UNEP) (2018) that in some jurisdictions face-to-face meetings are only available to those directly affected by a proposal undergoing EIA. It accords with the range of approaches observed in ICMM (2019) in regards the engagement for closure plan development phase of mine closure planning identified in Section 3 previously.
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The spectrum of public participation
While participation in EIA is an international best practice principle (IAIA & IEA 1999; Yang 2018) , it is an area that attracts considerable criticism. For example, in recent times, there have been calls internationally for more meaningful, early, and ongoing public participation in EIA (Inter-American Development Bank 2017; World Bank 2017; UNEP 2018). Furthermore, in view of the spectrum of public participation possibilities (Arnstein 1969; IAP2 2014; Sheedy 2008) which extends from informing to consulting, involving, and ultimately through to empowering community participants, the extent to which the participative principle as outlined by IAIA & IEM (1999) represents best practice is questionable. Sánchez et al. (2014) note that consultation in mine closure planning "assumes a dialogue between the parties" and that such processes should be interactive. Hartz-Karp et al. (2015) argue that, for a transition to sustainability to take place, it is necessary to move towards "deliberative collaborative governance" in which assessment processes explicitly incorporate "careful consideration of diverse public values, viewpoints and options in pursuit of a coherent public voice" which is implemented by means of "consensus-oriented decision-making" (i.e. affected persons actually help make the decision). A similar perspective is held by Sinclair et al. (2018) who see meaningful public participation being sought very early in the process and which incorporates the "insights of deliberative democracy, collaborative rationality and environmental justice" as hallmarks of what they refer to as next generation EIA practices. This means that best practice engagement of stakeholders would extend beyond simple participation. This position is implied in some of the ICMM (2019) guidance on stakeholder engagement noted previously, such as the development of a shared closure vision and obtaining community agreement on rehabilitation and closure success criteria.
It is important to realise that the practice of engaging stakeholders in EIA and other similar decision-making processes varies according to local political and cultural values, history, or traditions and institutions in place (Morgan 1998; Petts 1999; Noble 2015) . Examples of such difference include:
• The tension between Western and non-Western views noted by Morgan (1998) .
• The suggestion of O' Riordan & Sewell (1981) that increasing levels of maturity in democracy leads to higher levels of public engagement in EIA practice.
• The observation of Bina et al. (2011) that public participation in impact assessment practice in China is limited because procedures are poorly defined, ignored or missing.
• The account of the Maldives provided by Niyaz & Storey (2011) as a jurisdiction with little or no provision for public participation in EIA (they note a number of other jurisdictions where this is similarly the case). While in this case some proponents and their consultants do engage voluntarily with public stakeholders during EIA studies, this was found to be "ad hoc and outwardly superficial" (Niyaz & Storey 2011) , and the approach adopted in the Maldives judged to be not "fully fair or competent" by Zuhair & Kurian (2016) .
Thus, local socio-political context must be taken into consideration when deciding on what might constitute best practice stakeholder engagement. Importantly though, limitations in the regulatory regime regarding stakeholder engagement provisions should not exclude public participation. The short-fallings of regulation simply means that it falls upon proponents and their consultants to engage voluntarily with stakeholders during relevant decision-making processes (Morrison-Saunders 2018). As addressed in previous discussion, ICMM (2019) makes it clear that stakeholder engagement should occur throughout the mine closure planning process and that the onus is on mining companies to strive for and deliver on the best practices they extol. Ultimately, this means that mining companies will need to operate beyond legal compliance-at least with respect to the mine closure arrangements in place in Western Australia-in order to deliver effective stakeholder engagement and subsequent closure planning outcomes.
Further to the challenges posed by the multiple publics encountered during mine closure planning, along with potential shortcomings in regulation and guidance for how to engage stakeholders effectively are those associated with the complexity of mining projects and the breadth and depth of technical considerations. This is the challenge posed by the need for mine closure planning to be integrated. In the following section, some recent research conducted in Brazil and Western Australia demonstrating benefits of using an ecosystem services approach to mine closure planning to engage stakeholders is discussed.
5
Using an ecosystem services approach to stakeholder engagement Ecosystem services are the benefits that society obtains from ecosystems (MEA 2005) . Pioneering applications of ecosystem services assessment with mine closure planning have been recently undertaken in the doctoral research of Rosa et al. (2018a Rosa et al. ( , 2018b in which I was involved in a partial supervisory capacity. The research involved application of an 'Ecosystem Service Assessment for Rehabilitation' framework (Rosa et al. 2018a) to bauxite mining operations being undertaken by the same company in Brazil and Western Australia. Previous investigations by the lead researchers into the use of ecosystem services assessment in EIA had found the concept to be useful in translating the importance of biodiversity to stakeholders and to provide an effective way to engage with communities (Rosa & Sánchez 2016) , because "it makes the link between ecosystems and human needs or benefits" (Rosa et al. 2018a) . A brief account of key findings from this research regarding an ecosystem approach to stakeholder engagement in the context of mining rehabilitation and closure planning follows. Two main studies from the research program are summarised here: engagement with the communities in Brazil affected by bauxite mining and engagement with mining company representatives in Brazil and Australia. A separate paper addressing additional elements from the overall research program (Rosa et al. 2019 ) appears elsewhere in the Mine Closure 2019 Conference proceedings and is not duplicated here.
Facilitating community engagement in mine closure planning using an ecosystem services approach
In this study, semi-structured joint interviews were conducted with communities affected by the Juruti bauxite mine, which commenced operations in 2009, to understand for what purposes they use the pre-mined forest (in this region of the Amazon rainforest), and how they wish to use the rehabilitated forest post-mining. Interviews were conducted with 19 families within five communities in the vicinity of the mine site who have traditionally made use of the forest to extract a range of products including natural medicines, Brazil nuts and other bush foods, grasses and other fibres used for baskets and brooms, and timber used in house construction and to make boats which are the main source of transportation for these riverside communities. Discussion with community members was centred on the services provided by affected forest ecosystems when exploring what the pre-mined areas had been used for by the community and how they would like the company to return the land for post-mining use (Rosa et al. 2018b ). The expectations, understanding, and perspectives of the communities were examined in the context of the regulatory provisions in place of mine closure planning, especially the rehabilitation goals and closure criteria.
Overall, it was found that the communities are not far from getting to an agreement with the mining company and regulators on post-mining land use. However, the broad rehabilitation goal currently approved by regulators focuses on biodiversity targets, does not explicitly capture a community perspective, and it is proving hard to deliver, notwithstanding that community members have also been employed by the mining company to work on progressive rehabilitation of the first pit area, which will have a 5,500 ha final footprint of mining. Taking the ecosystem services approach in stakeholder engagement was found to be useful in providing a common language to connect the company to communities. More specifically, it enabled a focused rehabilitation goal to be identified based on relevant services being provided to the community, which would deliver social and ecological benefits alike. As concluded in Rosa et al (2018b) , an ecosystem services approach to stakeholder engagement "provides a pathway to identify desired post-mining land uses for communities, by selecting the relevant services for them". From that point-which should take place early in the closure planning cycle-it is intended that community perspectives can be directly included in decisionmaking for post-mining land use, promoting an agreement between them and the company, as advocated in ICMM (2019) Guide to integrated mine closure planning.
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5.2
Mining company perspectives on the potential application of an ecosystem service approach to stakeholder engagement
In the second study, workshops were conducted with company staff working with mine closure planning and rehabilitation at the Juruti mine site in Brazil, and in bauxite mining operations of the same company in the jarrah forests on the Darling Scarp of Western Australia which have been underway for the past 50 years (Rosa et al. 2018a) . Each workshop commenced with a presentation about ecosystem services, including the outcomes of community engagement by the researchers with representatives of the Juruti communities outlined previously. Workshop participants were then asked to reflect on the utility of the ecosystem services approach to mine closure planning relative to current practices and the regulatory regime in operation at each mine site. Here I focus on the subsequent mining company perspectives relating specifically to stakeholder engagement aspects.
Overall, the ecosystem services approach was welcomed as a tool that "facilitates stakeholder engagement in defining post-closure planning objectives and targets" (Rosa et al. 2018a, p5) . All mining company participants agreed that the approach is helpful in engaging communities to define post-mining land use and also to monitor the rehabilitation outcomes. In the Western Australian context, the ecosystem services concept was perceived to be a new label for already established practices as human uses of rehabilitated areas does form part of closure considerations, whereas in the Brazil context, it helped to reveal new social considerations for planning mine site rehabilitation. A particular benefit of taking this approach in Brazil was "to translate the current results into a language more comprehensible for communities, i.e. talking about environmental benefits to people instead of technical ecology issues such as the species diversity" (Rosa et al. 2018a ). This included engagement to determine the rehabilitation recovery targets and closure criteria from a community perspective, i.e. talking about important benefits to them. An additional outcome welcomed by mining company representatives from the use of ecosystem services within community engagement was the concept of community-based monitoring because it could enhance the acceptance of rehabilitation efforts, again made feasible from the newly framed social basis for mine closure.
Mining staff in the Western Australian operation could see benefits in utilising an ecosystem services approach within mine closure planning to develop social impact assessment and to ensure social licence to operate. This is due to the enhanced community engagement opportunity that it provides and especially through "demonstrating that valued ecosystem services will be returned" (Rosa et al. 2018a ) to affected communities. The integrated nature of the ecosystem services approach was also seen to be potentially useful in working towards closure criteria based upon integrated land use considerations, e.g. water supply and native food species for Indigenous peoples, plus associated forest and fire ecology management, rather than the current practice of individually itemised rehabilitation and closure criteria. It is noted that there are presently 30 completion criteria in use for these bauxite mining operations (Grant et al. 2007) .
At the same time, mining staff observed that an ecosystem services approach does not resolve all challenges related to components involving stakeholder engagement in mine closure planning. As reported in Rosa et al (2018a) , two inter-related challenges were identified:
How to accommodate opinions of different publics, such as of conservationists who simply want a self-sustaining forest ecosystem to be returned, versus recreationists seeking a forest landscape designed for human uses (including provision of new built infrastructure and other facilities).
That returning ecosystem services may deviate from the ecosystem reference currently established in the ecological restoration goal (i.e. meaning that mining results in net loss of biodiversity for other social purposes rather than restoring the affected ecosystem).
These challenges pertain to trade-off decision-making; a perennial challenge in any assessment process seeking to deliver sustainable development (Morrison-Saunders & Pope 2013) . Given that dialogue and clear communication will be necessary to resolve trade-offs, the benefits of taking an ecosystem services approach to stakeholder engagement outlined previously may nevertheless facilitate this process.
Other potential means for enhancing stakeholder engagement that extends beyond the immediate practices of ecosystem services assessment and mine closure planning pertain to changes in communication technologies. Some ideas on stakeholder engagement in a digital world are the final topic for this paper (Section 6). Once again these are principally drawn from the field of EIA in the first instance.
Stakeholder engagement in a digital world
An appraisal of global megatrends by Retief et al. (2016) , in the context of EIA practice, identified a range of potential challenges for practices associated with rapidly changing demographics, urbanisation, accelerating technological innovation and power shifts, along with resource scarcity and climate change. They noted, for example, that the "pace of technological innovation will continue to accelerate, especially in critical areas such as communication … technology", while regarding power relations between citizens and their leaders highlighted the "rapidly increasing access to information and empowerment of individuals through digital media". Retief et al. (2016) ended their paper by positing four challenges for EIA practitioners arising from the global megatrends they examined. One of these-dealing with communication and participation-is the specific focus here. Retief et al. (2016) point out that in the face of demographics, urbanisation, and technological innovation, assessment processes will "function in a context of increasingly rapid change". One particular challenge that they note relates to improvements in the "ability to generate and disseminate information" in the future, which presents opportunities to improve the efficiency of assessment processes, but also brings with it the "threat of potentially reducing effectiveness through incorporation of unmanageable information loads". This presents both opportunities and challenges for stakeholder engagement. Retief et al. (2016) note that while best practice EIA "places a particular emphasis on the role and importance of information", and that the rapid pace of technological innovation in communication does provide "improved access to information through various information technology options", substantial "challenges relate to the management of information to ensure that it is sufficient, reliable, and usable to decision makers". In theory, social media should make it possible to simultaneously accomplish effective information provision, communication, and active participation in EIA practice. Several researchers have documented the rapid uptake of social media in EIA and other similar assessment processes around the world (Sinclair et al. 2017; Aaen et al. 2018) , including the notion of e-consultation discussed by Althaus et al. (2018) . Based on a review of practice in Hong Kong and Canada, Sinclair et al. (2017) reported that currently e-governance in EIA is "used predominantly for sharing information and not for generating dialogue" (p. 148), while a Danish study by Aaen et al. (2018) similarly reported that "the use of social media is predominantly limited to 'branding and provision of information' with an absence of 'participatory practices that have the purpose of sharing decision-making power or distributing power to the public".
An example of public engagement making use of digital technologies is the digital environmental impact statement trialled in the Netherlands (Glasson et al. 2019; Royal Haskoning DHV 2019) . This employs an interactive digital platform that "provides information using videos, photos, maps, tables, infographics and even audio, moving away from the traditional text-based statements, yet retaining the fundamental integrity of the environmental impact statement" (Eijssen 2017) . At the annual conference of IAIA in 2019 in Brisbane, Australia, I experienced a demonstration of virtual reality goggles provided by an oil and gas company to enable an 'experiential journey' through an environmental offset area associated with the company's operations in a remote area of Papua New Guinea. The special filming conducted for this demonstration enabled the user of the goggles to gain a 360-degree view of the environments being traversed as the film footage was taken. Permitting the user to swivel their head to control where they look when using the virtual reality goggles produces a visual equivalent of the surround sound experience now common in home-theatre set-ups. The claims of increasing interactivity, transparency, and accessibility relative to traditional document-based reporting proffered by Eijssen (2017) and Royal Haskoning DHV (2019) are apparent in these more interactive approaches utilising digital technologies; the degree to which it enhances dialogue and effective participation expected in best practice mine closure planning remains unclear. Sinclair et al. (2017) reported on cases where social media is starting to be used to engage community stakeholders in development campaigns and decision-making processes but the examples provided were instigated by the NGO sector in order to submit public petitions and lobby for change rather than being utilised by the proponents of development or EIA administrators. In Western Australia, Sutton et al. (2019) report on increasing use of social media platforms being made by the EPA in local EIA practice, conceding on the one hand that this engagement is primarily one-way communication but also noting that by monitoring other social media, such as third-party Facebook pages and blogs, and website campaigns, the EPA is able to respond to issues in a timely and effective manner. Aaen et al. (2018) found practices to be highly dependent on the developers' organisational culture, noting that "the 'youngest' developer with the least consolidated practices seems most open to the possibilities of social media, whereas the developer most focused on legal issues is the least open to social media". They concluded that while social media offers considerable potential for engaging citizens who do not participate often in EIA processes and as a supplement to other public participation efforts currently in use, further exploration as to how the use of social media can be meaningfully adopted is still needed.
For effective EIA and mine closure planning practice, the challenge remains as to how technological innovation can be harnessed in public consultation and engagement processes. The examples reported on, to date, are predominantly with an EIA focus and have originated from densely populated regions in highly developed economies. Since much mining occurs in remote locations, e.g. in much of Western Australia, and in developing countries where reliable access to digital communications is not a given, this may temper the rate at which the transition to increasing use of digital technologies for stakeholder engagement in mine closure planning occurs. Nevertheless, it remains a contemporary and emerging opportunity for reflecting on ways to enhance stakeholder engagement practices.
Conclusion
This paper set out to provoke thought and reflection on the role of stakeholder engagement in integrated mine closure and ways to meet the best practice expectations laid out in the ICMM (2019). These extend beyond minimum legal compliance, with the onus on mining companies to voluntarily take on responsibility for effective stakeholder engagement that will deliver sustainable development during mine closure planning, rehabilitation, and eventual relinquishment. It warrants shifting practice away from information provision and basic consultation, towards the partnership, collaborating and empowerment side of the spectrum of public participation.
Taking an ecosystem services approach to stakeholder engagement was found to be useful in translating biophysical considerations into a socially meaningful understanding of mine closure planning and its implementation. This facilitated reaching agreement on post-mining land use in collaboration with mining company representatives and provided a useful vehicle for more effective stakeholder engagement.
Rapidly evolving digital technological innovation and the use of digital media is increasingly being used in contemporary public engagement practices in EIA and mine closure planning. While it shows signs of promise for enhancing stakeholder engagement where there is good access to these technologies, practice to date has emphasised consultation and basic communication with stakeholders, rather than extending to full interaction and deliberation at the other end of the spectrum of public participation.
